Summary.-This paper presents a pool of Spanish sentences designed for use in cognitive research and speech processing in circumstances in which the effects of context are relevant. These lists of sentences are divided into six lists of 25 equivalent high-predictability sentences and six lists of 25 low-predictability sentences according to the extent to which the last word can be predicted by the preceding context. These lists were also equivalent in phonetic content, length and frequency of the last word. These lists are intended for use in psycholinguistic research with Spanish-speaking listeners.
The assessment of the effects of context on recognition of spoken words has been the subject of extensive research in cognitive science and language processing. It has been firmly established that a preceding context favors the recognition of a word compared to words in isolation (Miller, Heise, & Lichten, 1951; Duffi & Giolas, 1974) . The context imposes syntactic and semantic constraints which increase the predictability of the last word in the sentence.
The evaluation of speech intelligibility is a specific area of research in which this question is especially relevant. If the intention of the researcher is to approach everyday communicative situations as much as possible, then sentences are the most appropriate speech stimuli. However, in the recognition of sentences, sensory or bottom-up information interacts with top-down or linguistic information provided by the sentence's context. The most frequent way to assess the relative contribution of bottom-up and top-down information has been to present to listeners short sentences containing a contextual part and a final word. The listeners must respond by providing the final word. The contribution of the context to the recognition of the final word can be assessed by comparing the proportion of correct responses in high-predictability sentences with the responses in low-predictability sentences, on the assumption that increased contextual information contributes to a better understanding of the final word (Kalikow, Stevens, & Elliot, 1977) .
The evaluation of speech intelligibility is especially important in certain situations such as background noise or with certain types of lis-teners such as elderly persons (Perry & Wingfield, 1994; Pichora-Fuller, Schneider, & Daneman, 1995; Gordon-Salant & Fitzgibbons, 1997; Sommers & Danielson, 1999; Dubno, Ahlstrom, & Horwitz, 2000; Wingfield, Tun, & McCoy, 2005; Pichora-Fuller, 2008 ). In such listeners, decreases in sensory information due to loss of auditory acuity, especially under adverse listening conditions involving background noise or voices, can be compensated by top-down information provided by the context. With the aim of equating perceptual properties of the sentences, speech materials are constructed to be equivalent in certain relevant characteristics such as length and phonetic content. In addition, the properties of the final word or target word must be controlled. Thus, these words must also be equivalent in their main characteristics such as length, syntactic category (nouns are usually used), stress, and, principally, frequency of the word. The influence of word frequency on spoken-word recognition is well-known since the studies of Samuel (1981) and Marslen-Wilson (1987) , and plays a fundamental role in speech perception theories (Forster, 1981; McClelland & Elman, 1986; Marslen-Wilson, 1987) .
In the English language, the speech materials which satisfy all of these requisites are the SPIN (Speech Perception in Noise) sentences (Kalikow, et al., 1977) . In these materials, two types of sentences are used: high-predictability sentences whose final word can be somewhat predicted by the preceding context, and low-predictability sentences whose final word cannot be predicted by the context. The same final words appear in the high-and low-predictability sentences. By comparing the recognition performance of individuals on these two types of sentences, separate effects of auditory acuity and cognitive processing, expressed as capability of using the context to recognize the final word, can be assessed. This type of testing is especially important for elderly listeners because they frequently present with age-related decreased auditory acuity (presbycusis) and, in some cases, age-related cognitive decline (Committee for Hearing, Bioacoustics, and Biomechanics, 1988) . Better performance on high-than on low-predictability sentences is expected to be independent of the hearing status of the listeners. Thus, if no such differences are found, some deficiencies in cognitive processing might be suspected.
The effect of context on recognition of the subsequent word for other types of listeners also is a relevant issue. One example would be nonnative listeners having differences in second language proficiency. Nonnative speech communication is known to be less effective than native communication (Flege, 1995) . Nonnative listeners take less advantage of the context than native listeners do. Differences in the recognition of highand low-predictability sentences would presumably indicate the extent to which the nonnative listeners are fluent enough to profit from the se-mantic and syntactic information provided by context (Mayo, Florentine, & Buus, 1997) . Thus, the use of high-and low-predictability sentences is appropriate for assessing the type of sensory or cognitive processes involved in sentence processing by bilingual listeners. In addition, the use of high-and low-predictability sentences by audiologists has demonstrated their efficacy in the evaluation of hearing-impaired listeners (Hutcherson, Dirks, & Morgan, 1979) .
Several listening conditions have been used in examining high-and low-predictability sentences, including background noise at different signal-to-noise levels (Kalikow, et al., 1977; Gordon-Salant & Fitzgibbons, 1999 , 2001 , 2004 Dubno, et al., 2000; Gordon-Salant, Fitzgibbons, & Friedman, 2007; Humes, Burk, Coughlin, Busey, & Strauser, 2007) , fast speech (Gordon-Salant & Fitzgibbons, 1999 , 2001 , 2004 Humes, et al., 2007; Gor-Gordon-Salant, et al., 2007) , same versus different speakers' voices (Goy, Pichora-Fuller, van Lieshout, Singh, & Schneider, 2007) , or some speech distortions such as jitter (Pichora-Fuller, Schneider, MacDonald, Pass, & Brown, 2007) or noise-vocoded speech (Sheldon, Pichora-Fuller, & Schneider, 2008) .
The high-and low-predictability sentences have also been used to evaluate the extent to which elderly listeners may benefit from context, both in perception and recall. Working memory capacity (Baddeley & Hitch, 1974) was assessed by Pichora-Fuller, et al. (1995) using an auditory version of the Daneman and Carpenter task for reading materials (Daneman & Carpenter, 1983) . In the study by Pichora-Fuller, et al. (1995) , participants were asked to report the final word of the sentence immediately after hearing the sentence and to successively maintain a number of these final words in memory until they were asked to recall them at the end of a set of sentences. Finally, the availability of several equivalent lists of highand low-predictability sentences is useful when it is necessary to test the same individuals on several occasions over a period of time.
Although these questions are interesting regardless of the native language of the individuals, most studies have been conducted with Englishspeaking participants and English-language materials. To date, there are no sets of high-and low-predictability sentences in the Spanish language similar to those for the English language (SPIN sentences) for use by researchers and clinicians. The Hearing in Noise Test (HINT), originally developed by Nilsson, Soli, and Sullivan (1994) and adapted to the Castilian Spanish language by Huarte (2008) , uses sentences as speech material but the distinction between high and low predictability is not contemplated in these lists. In the present study, equivalent sets of high-and low-predictability sentences were generated. The final pool consisted of six high-predictability lists of sentences, and six low-predictability lists, each list com-prising 25 sentences. These lists were equivalent on predictability, but also on other characteristics such as length, phonetic content (both the whole sentence and the last word), syllabic structure, word stress, and frequency of the final word. The length of the sentence is an important characteristic because processing the sentence cannot take so long that it requires extensive memory. It is also important because there is a positive relation between sentence length and effects of the context on the recognition of the last word (van Petten & Kutas, 1990) . On the other hand, as the sentences are constructed for use in differentially assessing sensory and cognitive processing of the sentence, an important property of the sentence (including the last word) which must be balanced is the phonetic content.
At the same time, controlling the characteristics of the last word is also important, as this word (rather than the whole sentence) is normally required as a response because it simplifies the listener's task, and it is faster and easier for the researcher or clinician to evaluate. The last words used in the present study were also equivalent in frequency of occurrence. All the words are bisyllabic and accented on the first syllable (instead of the monosyllabic words used in the English language) because this structure is the most frequent one in the Spanish language. These lists of sentences, which are equivalent in predictability, length, and final word frequency, are suitable for use in psycholinguistic research with Spanish-speaking participants in those circumstances in which sensory reception and cognitive processing (context effects) are important factors to be considered.
Method

Procedure
Selecting the last word of sentences.-The first step in generating the sentences was to select the words which would be the last words in the sentences. After that, the sentences were generated. Following the procedure by Kalikow, et al. (1977) , the last word in the sentence must be a noun, but it has to be bisyllabic and have the stress on the first syllable as this is the most representative syllabic structure in Spanish, rather than the monosyllabic words preferably used in the English language. Another requirement was that all the words have a similar frequency index. The words could not be little used or very frequently used. The measure of frequency of occurrence used was one word per million in the Spanish written language from the Alameda and Cuetos' corpus (1995) . The words selected had a frequency of between 16 and 41 per million, and they were nouns, bisyllabic, and stressed on the first syllable. The initial pool consisted of 240 words.
Generation of sentences.-The next step was to generate a high-predictability sentence and a low-predictability sentence for each of the 240 words. The low-predictability sentences were formed with the target word preceded by a neutral context such as "No temas hablar de . . ." ("Don't be afraid to talk about . . ." ) or "Carlos habló sobre . . ." ("Carlos talked about . . ."). The high-predictability sentences were generated by using the last word preceded by a context semantically connected with that word, such as "Llegó una hora tarde a su cita" (He/she arrived an hour later to his/her appointment") or "Tengo el dinero en el banco" ("I have the money in the bank"), but without the key word being the only possible word. Proverbs, sayings, maxims, adages, etc., were avoided. All sentences with both high and low predictability had a similar length of seven to 10 syllables, and they had a variety of syntactic structures.
Predictability of the sentences and initial selection.-The 240 high-predict-high-predictability sentences were judged on their predictability by a group of 150 participants, students at the University of Valencia from 21 to 26 years of age who participated voluntarily and gave their informed consent. All the sentences were presented as a paper-and-pencil test without the last word in the sentence (e.g., "Tengo el dinero en el . . .," "I have the money in the. . ."). The listeners were instructed to fill in the last word of the sentence according to what they thought was the most likely word to occur. They were told that the last word was a bisyllabic noun stressed on the first syllable. The task was performed in different sessions over a period of several weeks.
For each sentence, the number of responses which coincided with the last word, transformed into percentages (of the total number of participants' answers), was taken as the measure of sentence predictability. From the initial pool of 240 sentences, those sentences whose predictability was between 10% and 90% were selected. This way, the sentences of very high or very low predictability were excluded. The total number of selected sentences was 168. Of these 168 sentences, 150 were randomly selected and randomly assigned to the six lists of 25 high-predictability sentences. The 18 remaining sentences were not used.
The means and the standard deviations for the values of predictability for each of the six lists of sentences were calculated ( Table 1) . As the intention was to have lists homogeneous in predictability values, the present objective was to obtain similar mean values for all the lists. To confirm that the six lists did not differ statistically on their predictability values, a one-way ANOVA was conducted with the predictability scores for each sentence (expressed in percent) as a dependent variable and the list to which the sentences belonged (list) as an independent variable with six levels. Analysis showed no significant effects of list (F = 0.59, p > .05; η 2 = 0.02), therefore, the six lists did not differ with respect to the predictability of the last word.
Frequency of the last word.-From the initial pool of 240 words selected from Alameda and Cuetos' corpus (1995) , only 150 (six lists of 25 sentences, Table 1 ) were finally used in a preceding high-or low-predictability sentence, as explained above. Because it was necessary to test whether the frequency values of the last word were similar for the six lists, a one-way ANOVA was conducted on values of frequency of the last word, obtained from Alameda and Cuetos' corpus (1995) as the dependent variable, and list as the independent variable with six levels. There were no significant effects of list (F = 0.11, p > .05; η 2 = 0.05), indicating that the six lists did not differ with respect to the frequency of the last word.
Phonetic content.-Another aim of the present study was for the six lists of 25 high-predictability sentences to have similar phonetic content in case these lists were to be used in intelligibility experiments. For this purpose, the phonetic balance of the speech materials should be controlled. For the low-predictability sentences this question was not as relevant because the same 25 preceding contexts were used in each of the six lists. The phonetic counts were performed separately for the last words of the 150 high-predictability sentences and for the whole high-predictability sentence (the preceding context plus the last word). In these counts, only content words (verbs, nouns, and adjectives) were taken into account, and articles, prepositions, and adverbs were not considered. The phonetic count was calculated by counting the number of occurrences of segments in each phoneme class (occlusives, fricatives, nasals, liquids, and vowels). Phonetic content calculations were performed by the authors. No special training in phonetics is needed for this task because the correspondence between phoneme and letter is almost biunivocal in the Spanish language.
A distribution of frequencies for each phoneme class was obtained for each of the 150 sentences (the whole sentence). The total distribution made it possible to specify whether any of the sentences deviated in the number of occurrences in any of the phoneme classes. For instance, the table of frequencies for the occlusives showed that most of their values ranged from 1 to 4, and only one sentence had 5 occlusives. Thus, this sentence was replaced by one of the remaining 18 sentences from the initial distribution of sentences to the six lists. The new sentence had to have approximately the same predictability as the one which was replaced. Only one sentence had to be replaced by another. Table 2 shows the number of occurrences of each phoneme class for the six lists of high-and low-predictability sentences. To test whether all the sentences of each type (high and low predictability) had equivalent phonetic content, a χ 2 analysis was performed with the counts obtained from the phonetic content analysis for each sentence type. Phoneme class (occlusives, fricatives, nasals, liquids, and vowels) and list (six levels) were included as factors. The χ 2 values were not significant for the high-or low-predictability sentences (χ 2 = 19.30, df = 20, p > .05, and χ 2 = 2. 80, df = 20, p > .05, respectively) . Thus, the six lists of high-and low-predictability sentences did not differ in their phonetic content. The final lists of high-and low-predictability sentences are presented in the Appendix (pp. 527-529).
Discussion
The objective was to generate equivalent lists of high-and low-predictability Spanish sentences, as none existed for use in the Spanish lan-guage. Such sentences have many applications in the psycholinguistics, especially in those circumstances in which one would be interested in assessing the sensory or bottom-up processing and the cognitive (effective use of context) or top-down processing skills of the listeners during language processing. The six lists of 25 high-predictability sentences and the equivalent six lists of 25 low-predictability sentences were generated. All sentences were equivalent on characteristics of predictability, length, and phonetic content. As the last or key word is normally used in testing effective processing of a sentence by the listener, it was also necessary to control the properties of these words: frequency of occurrence, length, stress, and phonetic content. The data showed that all the lists of high-and lowpredictability sentences were equivalent in these characteristics. These lists are intended for use in psycholinguistic research and they would be suitable for an intelligibility assessment in future studies.
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